In order to sustain a voltage supporting superconducting state it is usually necessary that the super-electron density be inhomogeneous. Kim [1] and Gieaver [2] have studied this state in situations where the inhomogeneities are vortex lines produced by an external field.
I want to concentrate here on the "field free" case where the inhomogeneity is determined by the material itself. The extreme of this inhomogeneity is the Josephson [3] tunnel junction, with an insulating barrier. However this structure has already had extensive treatment and since it is relatively delicate is not uniquely suitable for instrumentation. In what is to follow I would like to specifically exclude this particular inhomogeneity and consider only electron density variations resulting from current through the Dayem [4] bridge or a nonhomogeneous metal [5] .
Voltage-supporting superconductivity. - fig. 5 ) has many characteristics similar to the dc superconducting interferometer [12] .
When the device is driven from a direct current source, above some critical current, voltage is produced roughly proportional to the excess current above critical :
In addition, the sum of h and 12 is determined by the current source, I1 + 12 always be thermally smeared [8] in practice, leading to a dc voltage whose amplitude is roughly sinusoidal in de magnetic flux. Most of the "point contact" devices [13] probably also operate on principles similar to those discussed here.
Noise. -In this mode of operation the superconducting ring carries only supercurrent, except for the time interval of the transition, 't'1. However, during this time, voltage appears and normal current with its attendant resistance must be developed. This appearance of resistance leads to an effective noise in the operation of the device.
During the transition we assume the superconducting circuit contains resistance R(t). At constant resistance for this circuit, composed of an inductor and a resistor, the current noise is : This noise is spread over a frequency band-width roughly from zero to RIL and has a total magnitude of :
The total flux noise (cpn) 2 from this current in a single turn is cpn = L2 I2 = LkT and is independent of R. Thus, as the resistance drops and the ring tends toward complete superconductivity after the transition, this entire noise is confined to a decreasing bandwidth (RIL), until as R -0, LkT represents the uncertainty in the flux "trapped" by the ring at R = 0. And Lk T also represents the spread expected in the magnitude of trapped flux in the ring if the trapping process is repeated many times.
Actually, since the flux trapped in a superconducting ring (inductance Lg) is quantized, the trapped flux itself will always be quantized. This [15] . By differentiating the signal ( fig. 4 A) twice and using these derivative signals to gate a counting circuit, both the sense and number of flux periods can be determined. This technique has been refined [16] The present sensitivity and response time of these instruments make them appropriate research tools for a diversity of experiments. Our use has ranged from determination of magnetic susceptibility [18] and measurements of fundamental constants [19] to a search for magnetic monopoles [20] . 
